Validity of the standard, 13 subtest A Developmental Neuropsychological Assessment (NEPSY) was investigated by comparing scores for 30 children with neurological conditions, 35 children with scholastic concerns, and 39 controls. Overall differences were found among the groups with and without controlling for IQ (Λ = .60, P < .001; Λ = .70, P < .001). Four of five NEPSY domain scores differed among the three groups. Language and Sensorimotor domain score differences were found even when IQ was controlled, and group status accounted for substantial variance in these domain scores. Regarding specific tasks, Phonological Processing and Fingertip Tapping were among the subtests that varied the most between groups, especially when children with scholastic concerns were compared with controls. Findings offer preliminary support for the validity of several NEPSY indexes.
sensorimotor, and visuospatial skills via child-oriented materials and procedures (Korkman, Kirk, et al., 1998) . Most validity evidence in support of the NEPSY comes indirectly in the form of low mean domain (cluster) or subtest scores on the Finnish NEPSY when children with documented brain impairment or developmental conditions were studied: juvenile neuronal ceroid lipofuscinosis (Lamminranta et al., 2001) ; fetal alcohol exposure (Korkman, Autti-Ramo, Koivulehto, & Granstrom, 1998) ; very low birth weight and asphyxia (Korkman, Liikanen, & Fellman, 1996) ; extremely low birth weight (Sajaniemi, Hakamies-Blomqvist, Katainen, & von Wendt, 2001) ; congenital spastic hemiplegia (Korkman & von Wendt, 1995) ; attention/deficit-hyperactivity disorder (ADHD) and learning disorders (Korkman & Pesonen, 1994) ; language disorders (Korkman & Hakkinen-Rihu, 1994; Korkman & Peltomaa, 1993) ; and attention problems (Korkman & Peltomaa, 1991) .
A literature search concerning the English language NEPSY revealed only five studies. As a group, the studies offer only indirect evidence of the NEPSY's validity for clinical use; only one of the studies, a factor analytic investigation, explicitly concerned the instrument's validation. In a study of American children, Korkman, Kemp, and Kirk (2001) addressed the effects of age on NEPSY measures and concluded neurocognitive development occurs more rapidly between ages 5 and 8 than between 9 and 12 years. The authors argued that the data support the NEPSY's "developmental sensitivity. " Till, Koren, and Rovet (2001) used the NEPSY in their investigation of the neuropsychological consequences of prenatal exposure to organic solvents. Beyond documenting a link between exposure and impaired receptive and expressive language and graphomotor performance, this study reported correlations among the NEPSY and other psychological tests. Findings provide some support for concurrent validity, although NEPSY scores did not consistently produce associations with other tests that might have been predicted based on the subtests' content or their descriptions. Mulenga, Ahonen, and Aro (2001) found that literate Zambian children performed better than children in the United States standardization sample on visuospatial tasks but poorer on some measures of attention/executive function and language. Overall, however, they concluded that the test was relatively unaffected by language and cultural factors that often limit the use of such psychometric tests in other cultures. Bandstra et al. (2002) utilized the NEPSY to document harmful effects of in utero cocaine exposure on language development; the findings imply that the NEPSY may possess validity given its ability to document expected group differences. Finally, Stinnett, Oehler-Stinnett, Fuqua, and Palmer (2002) examined the factor structure of the NEPSY using standardization data. A one-factor solution best fit the core domain structure. Furthermore, questions were raised about the validity of the five-factor structure and the uniqueness of the neuropsychological processes being measured. In addressing the NEPSY's structural validity, this study used non-clinical subjects and did not directly address the test's clinical uses. Absent from the literature search were formal validation studies, especially those using clinical samples conducted in North America.
In support of validity, the NEPSY manual (Korkman, Kirk, et al., 1998) presents descriptive statistics comparing children with ADHD, ADHD and learning disabilities, language disorders, autism, fetal alcohol, and hearing impairments with controls. Generally, clinic-group children scored lower than controls on relevant NEPSY subtests and domains. Perhaps of most pertinence was a manual-reported study comparing groups of children with moderate to severe traumatic brain injuries (TBI), those with dyslexia, and controls. Whereas impaired performance was detected across all domains and on most subtests for children with moderate to severe TBI, conclusions were limited by the study's small TBI sample size (n = 8) and the absence of inferential statistics. Although the sample size was greater in the dyslexia comparison group (n = 36), again no inferential statistics were reported. Score differences, however, implied poorer performance on the Language domain (e.g., Phonological Processing) and Memory subtests (e.g., Memory for Names). No known studies beyond those provided in the NEPSY manual have attempted to validate the English language version of the NEPSY. Therefore, in light of the paucity of validation data regarding the NEPSY, the purpose of this study is to determine if the NEPSY produces differences among groups of children with known brain impairments and scholastic concerns compared to a control group of children from the standardization sample.
Because the NEPSY is promoted as both a neuropsychological and a developmental instrument (Korkman, Kirk, et al., 1998) , it was deemed essential that this study use both criterion groups of children with documented neurological and developmental (school failure) conditions, as contrasted with control subjects. Such comparisons permitted consideration of "neurological" and "psychological" validity (Taylor & Schatschneider, 1992) . Furthermore, because well-standardized and validated IQ tests such as the Wechsler Intelligence Scale for Children-III (WISC-III; Wechsler, 1991) have documented sensitivity to brain impairments (e.g., Anderson, Catroppa, Rosenfeld, Haritou, & Morse, 2000; Precourt, Robaey, Lamothe, Lassonde, & Sauerwein, 2002) , this study also controlled for the effect of general cognitive ability.
Method

Participants
This study used archival data from patient charts at a large, urban children's hospital and standardization data obtained from The Psychological Corporation. Archival data were separated into groups of patients with known neurological conditions, those referred due to scholastic concerns, and controls. The neurological group (n = 30) consisted of 19 males and 11 females, with an average age of 9.3 years. Twenty-five of the neurological group were Caucasian/Anglo and five were Hispanic. The scholastic concerns group (n = 35) was comprised of 23 males and 12 females, of whom 1 was African American, 2 were Hispanic, and 32 were Caucasian/Anglo. The average age of this group was 9.8 years. The control group (n = 39) consisted of 24 males and 15 females, and the average age of this group was 9.8 years. Six were African American, 3 were Hispanic, and 30 were Caucasian/Anglo (Table 1) .
A chart review was conducted within the hospital's Department of Psychology to identify every child who had been administered at least the five verbal and five performance subtests of the WISC-III required to produce a Full Scale IQ (FSIQ) score and all NEPSY standard battery subtests. All tests were administered and scored by a licensed clinical psychologist, a doctoral psychology intern, or post-doctoral fellow. This department routinely conducts evaluations for the cognitive effects of neurological disease and for developmental concerns, such as learning disabilities. The children were referred for assessment by medical specialists (e.g., neurologists, neurosurgeons, or primary care physicians), mental health professionals, local school district personnel or parents. Virtually all of the participants were assessed as outpatients. Those few patients seen as inpatients were ambulatory or were transportable to an established assessment location; no bedside examinations were conducted. All charts containing WISC-III and NEPSY standard battery scores were initially categorized as belonging to either the scholastic concerns or neurological group. The scholastic concerns sample was included to provide a clinical comparison group comprised of referred children free of neurological illness. To make the group relatively homogenous, we selected from among consecutive referrals those children who met both of the following criteria: (a) clinic referral for evaluation by parent or school because of concern about academic functioning and (b) the concern was verified by at least one standard score at or below 89 on an individually administered test of school achievement. These procedures meant that we excluded from potential analysis those children whose referral concerns were unsupported by below average achievement test scores. We used the following exclusion criteria for the scholastic concerns group: (a) history of neurological or health problems that might explain school difficulties and (b) referrals made to the clinic for ADHD or emotional problems. The scholastic concerns group was deemed an important source of comparison in that the NEPSY's authors explicitly state that their instrument is suitable to assess children who present with either scholastic or neurological problems. Further, procedures using groups of children with relatively heterogeneous achievement problems have previously been used when preliminary theory testing (Wodrich & Kush, 1998) or initial test validation was at issue (Reitan & Wolfson, 1992) . As a test of learning problems, the NEPSY would be expected to evidence lower scores for the scholastic concerns group than a normal control group.
Similarly, as the NEPSY is promoted as a measure of neuropsychological functioning, a minimum validity test would be comparison of group of children with neurological disease with unimpaired children from a control group. We thus studied consecutive clinic referrals from neurology and neurosurgery clinics, each of whom had an established neurological diagnosis. Inclusion criteria for the neurological group were any one of the following: (a) documented history of structural lesion (e.g., established via MRI, PET, CT scans, or physical examination), (b) surgically resected lesion, (c) treatment with cranial radiation, traumatic brain injury (i.e., with documented loss of consciousness or structural injuries), (d) chronic neurological disorder (e.g., epilepsy with abnormal EEG or other disorder with known neurological manifestations).
The practice of using a heterogeneous neurological group for test validation has been used elsewhere (e.g., Reitan & Wolfson, 2002) . Children in the neurological group experienced the following conditions: abnormal brain structure(s) 4, abnormal electroencephalogram 1, brain tumor 5, epilepsy 3, hypoxic encephalopathy 1, radiation therapy 2, cerebral vascular accident 1, syndromes (e.g., Arnold-Chiari, fetal alcohol) 3, and traumatic brain injury 8 (see Table 2 ). Normal controls consisted of randomly selected individuals from the standardization sample of the NEPSY. Each case file provided by The Psychological Corporation consisted of full WISC-III and NEPSY scores. As these children were selected using a stratified random sampling procedure based on United States census data, they represented the most appropriate control group with which to compare the two clinical samples.
The NEPSY comprises 27 subtests grouped into five domains: Attention/Executive Functions (6 subtests), Language (7 subtests), Sensorimotor Functions (5 subtests), Visuospatial Processing (4 subtests), and Memory and Learning (5 subtests). For children age 5 years, 0 months to 11 years, 11 months, the standard battery, as investigated in this article, includes only 14 subtests. The standard battery domains include the following subtests: Attention/Executive Functions (Tower, Auditory Attention and Response Set, Visual Attention), Language (Phonological Processing, Speeded Naming, Comprehension of Instructions), Sensorimotor Functions (Fingertip Tapping, Imitating Hand Positions, Visuomotor Precision), Visuospatial Processing (Design Copying, Arrows), and Memory and Learning (Memory for Faces, Memory for Names, Narrative Memory). For purposes of this study, age-referenced standard scores for domains (M = 100; S.D. = 15) and subtests (M = 10, S.D. = 3) were used. All derived scores were generated by a computerized scoring program that is available from the test publisher (The Psychological Corporation).
Data analyses
In this study, there was one subject variable (diagnostic status) with three associated levels (neurological, scholastic concerns, and normal controls). To determine if the NEPSY resulted in differences among these three groups, all NEPSY subtests and domain scores were treated as dependent variables. Multivariate analysis of variance (MANOVA), with appropriate follow-up tests, was used to establish the presence of differences among groups (Green & Salkind, 2003) . In addition, to assure that any group differences were not due to general cognitive differences among the three groups, FSIQ was used as a covariate via MANCOVA and follow-up tests.
Results
Regarding the central question of overall NEPSY group differences, a one-way multivariate analysis of variance (MANOVA) was conducted to examine the effect of the groups (neurological, scholastic concerns, and controls) on the five NEPSY domain scores, considered collectively as dependent variables. The multivariate normality assumption was established via Box's Test of Equality of Covariance Matrices in all multivariate analyses discussed in this section. A significant group effect was indicated at the .05 level (Wilks' Λ = .60, F(10, 194) = 5.69, P < .001) documenting overall NEPSY differences among the groups (see Table 3 for domain and subtest means and standard deviations and Table 4 for MANOVA results). Regarding the question of which domain scores contributed to the significant multivariate result, follow-up ANOVAs were computed. The following four domain scores were found to contribute to the significant multivariate result: Attention/Executive Function, F(2, 101) = 4.59, P = .01; Language, F(2, 101) = 11.95, P < .001; Memory and Learning, F(2, 101) = 4.72, P = .01; and Sensorimotor, F(2, 101) = 19.44, P < .001. Post hoc analyses were computed to determine which groups differed on the Attention/Executive Function, Language, Memory and Learning, and Sensorimotor domains. Regarding the Attention/Executive Function domain, only the neurological group performed poorer than the controls, P = .01. With respect to the Language domain, the neurological group performed poorer than the controls, P = .005, and the scholastic concerns group performed poorer than controls, P < .001. Regarding the Memory and Learning domain, the scholastic concerns group performed poorer than the controls, P = .01. Finally, both the neurological and scholastic concerns groups performed poorer than the control group, P < .001 on the Sensorimotor domain. We next examined on which subtests differences occurred within the Attention/Executive Function, Language, Memory and Learning, and Sensorimotor domains. A one-way MANOVA was conducted to compare the performance of the neurological group to the control group when the three Attention/Executive Function subtests (Auditory Attention and Response Set, Tower, and Visual Attention) were entered as dependent variables. This MANOVA was significant at the .05 level, Wilks' Λ = .89, F(3, 65) = 2.72, P = .05. Follow-up ANOVAs revealed the neurological group performed poorer than the control group on Auditory Attention and Response Set, F(1, 67) = 4.50, P = .04, and Visual Attention, F(1, 67) = 5.33, P = .02.
Two one-way MANOVAs, with the Language domain subtests (Comprehension of Instructions, Phonological Processing, and Speeded Naming) entered as dependent variables, were conducted to compare the performance of the neurological and control groups, as well as the scholastic concerns and the control groups. The former comparison was significant at the .05 level, Wilks' Λ = .83, F(3, 65) = 4.50, P = .006. Follow-up ANOVAs revealed the neurological group performed poorer than the control group on all Language domain subtests: Comprehension of Instructions, F(1, 67) = 4.28, P = .04; Phonological Processing, F(1, 67) = 13.30, P = .001; and Speeded Naming, F(1, 67) = 6.37, P = .01. Next, a one-way MANOVA computed to compare the performance of the scholastic concerns group and the control group with the three Language domain subtests entered as dependent variables was found to be significant at the .05 level, Wilks' Λ = .69, F(3, 70) = 10.54, P < .001. Follow-up ANOVAs revealed the scholastic concerns group performed poorer than the control group on all Language domain subtests: Comprehension of Instructions, F(1, 72) = 8.13, P = .006; Phonological Processing, F(1, 72) = 29.94, P < .001; and Speeded Naming, F(1, 72) = 13.73, P < .001.
To compare the performance of the scholastic concerns group to the control group on the Memory and Learning domain, a one-way MANOVA was computed with the three associated domain subtests entered as dependent variables (Memory for Faces, Memory for Names, and Narrative Memory). This MANOVA was significant at the .05 level, Wilks' Λ = .79, F(3, 70) = 6.35, P = .001. Follow-up ANOVAs indicated the scholastic concerns group performed poorer on Memory for Names, F(1, 72) = 15.89, P < .001; and Narrative Memory, F(1, 72) = 6.88, P = .01.
Finally, with the three Sensorimotor domain subtests considered dependent variables, two one-way MANOVAs were computed to compare the performances of the neurological and control groups, as well as the scholastic concerns and control groups. Both of these were found to be significant at the .05 level, Wilks' Λ = .73, F(3, 65) = 8.05, P < .001, and Wilks' Λ = .70, F(3, 70) = 10.01, P < .001, respectively. Follow-up ANOVAs revealed the neurological group performed poorer than the control group on all three subtests: Fingertip Tapping, F(1, 67) = 12.20, P = .001; Imitating Hand Positions, F(1, 67) = 12.52, P = .001; and Visuomotor Precision, F(1, 67) = 12.66, P = .001. Following the same procedure, the scholastic concerns group was found to perform significantly poorer than the control group on the same three subtests, F(1, 72) = 18.64, P < .001; F(1, 72) = 14.82, P < .001; and F(1, 72) = 11.23, P = .001, respectively.
Using parallel logic, a second round of analyses occurred with IQ effects controlled. A one-way analysis of covariance (MANCOVA) was computed across the three groups (neurological, scholastic, and controls), with WISC-III FSIQ entered as the covariate, and the five domain scores collectively considered as dependent variables. Performing the requisite check for interaction effects, no multivariate analyses discussed in this section revealed a significant interaction effect between group status and FSIQ. Even when controlling for FSIQ, performances on the five NEPSY domain scores were found to vary among groups beyond the .05 level of significance, Wilks' Λ = .70, F(10, 192) = 3.82, P < .001 (see Table 5 ). Follow-up ANCOVAs revealed only the Language, F(2, 100) = 6.56, P = .002, and Sen- sorimotor, F(2, 100) = 11.05, P < .001, domains differed among groups. Post hoc F tests were computed to determine between group differences on the Language and Sensorimotor domains. Regarding the Language domain, the scholastic concerns group performed poorer than the neurological group, F(1, 100) = 8.66, P = .004; and the scholastic concerns group performed poorer than the control group, F(1, 100) = 10.03, P = .002. Post hoc F tests examining the Sensorimotor domain indicated that both the neurological, F(1, 100) = 12.75, P = .001, and scholastic concerns, F(1, 100) = 19.94, P < .001, groups performed poorer than controls. The individual subtests that contributed to the group differences on the Language domain were explored. Two one-way MANCOVAs were conducted with the three Language domain subtests (Comprehension of Instructions, Phonological Processing, and Speeded Naming) entered as dependent variables, and FSIQ entered as a covariate. The first MANCOVA compared the performances of the neurological and scholastic concerns groups and was significant, at the .05 level, Wilk's Λ = .88, F(3, 60) = 2.84, P = .05. The following Language subtests were found to significantly contribute to the multivariate result via follow-up ANCOVAs: Phonological Processing, F(1, 62) = 6.89, P = .01 and Speeded Naming, F(1, 62) = 3.86, P = .05. Next, a MANCOVA computed to compare the performances of the scholastic concerns and control groups on the three Language subtests was also significant at the .05 level, Wilks' Λ = .80, F(3, 69) = 5.77, P = .001. Follow-up ANCOVAs revealed the scholastic concerns group performed significantly poorer than controls on Phonological Processing, F(1, 71) = 16.53, P < .001, and Speeded Naming, F(1, 71) = 4.56, P = .04.
The individual subtests that contributed to the group differences on the Sensorimotor domain were explored. Two one-way MANCOVA were computed with the three Sensorimotor domain subtests (Fingertip Tapping, Imitating Hand Positions, and Visuomotor Precision) entered as dependent variables, and FSIQ entered as a covariate. The first MANCOVA compared the performances of the neurological and control groups was significant at the .05 level, Wilks' Λ = .87, F(3, 64) = 3.23, P = .03. The following Sensorimotor subtests were found to significantly contribute to the multivariate result via follow-up ANCOVAs: Fingertip Tapping, F(1, 66) = 5.29, P = .03 and Imitating Hand Positions, F(1, 66) = 5.46, P = .02.
Finally, a MANCOVA computed to compare the performances of the scholastic concerns and control groups on the three Sensorimotor subtests was also significant at the .05 level, Wilks' Λ = .78, F(3, 69) = 6.36, P = .001. Follow-up ANCOVAs revealed the scholastic group performed significantly poorer than controls on all three Sensorimotor subtests: Fingertip Tapping, F(1, 71) = 10.64, P = .002, Imitating Hand Positions, F(1, 71) = 9.94, P = .002, and Visuomotor Precision, F(1, 71) = 6.37, P = .01.
Discussion
The NEPSY appears to pass an important preliminary test of neuropsychological validity. Without controlling for IQ, differences were found among children with scholastic concerns, neurological conditions, and unimpaired status. This finding is arguably a necessary, but not sufficient, criterion for the NEPSY's validation in clinical use. These data seem to support the contention that NEPSY scores are distinct among these three groups, and thus there is some justification for using the instrument to assess children with neurological or scholastic concerns when a diagnostic battery contains no IQ tests (viz., WISC-III or WISC-IV, Wechsler, 2003) . The finding of group differences is noteworthy considering the relative heterogeneity of each group. For example, the neurological group comprised children with acute onset conditions likely to cause defuse impairment (e.g., TBI), chronic structural abnormalities likely to affect development (e.g., Arnold-Chiari Type I malformation), and progressive disorders capable of jeopardizing general cognition and memory (e.g., effects of neuroaxis radiation). Likewise, the array of academic problems among the scholastic concerns group included reading, mathematics, and written expression deficits.
As was speculated, IQs differed among the three groups. When IQ differences were statistically controlled, the data continued to reveal group differences on the NEPSY. This finding seems to bolster the use of the NEPSY as part of a battery that includes IQ tests. Extra-IQ differences are an important practical consideration given the widespread use of the Wechsler IQ tests for referrals concerning both scholastic and neuropsychological problems (Batchelor, 1996; Sattler, 2001) . Clinical experience suggests that diagnosticians are likely to supplement, rather than replace, the Wechsler IQ tests; the current study offers at least some empirical backing for this practice.
At the domain and subtest levels, however, differences were not universally found. Four of the five NEPSY domains differed among the groups being studied when IQ was not controlled, but when IQ was added to the analysis, only the Language and Sensorimotor domain scores continued to vary among groups. Thus, these findings emphasize that clinical judgment (e.g., consideration of background information and the nature of the referral question) should be blended with research findings when considering whether to use some or all of the NEPSY with a particular child. For example, if linguistic or fine-motor concerns are at issue, then administering the Language and Sensorimotor subtests and using composite (domain) scores as IQ complements seems justified.
Group contrasts made at the broad domain and narrower subtest levels were interesting. For the Attention/Executive domain, differences were found only between children with neurological conditions and controls, and these disappeared if IQ was covaried. Furthermore, on NEPSY timed tests designed to tap persistence, attention, and response inhibition (viz., Auditory Attention and Visual Attention), little variance was explained by group membership. The Tower subtest, an analog of the widely studied Tower of London and Tower of Hanoi (Levin et al., 1991; Shallice, 1982) , failed to produce lower scores for either of the clinical groups than controls. Thus, available data appear to offer little support for the NEPSY's use regarding the intensively studied domain of executive function and attention control (see Denckla, 1996) . Future studies of the Attention/Executive domain and its constituent subtests seem warranted, especially if they incorporate homogeneous clinical samples contrasted with unimpaired controls.
In contrast, considerable variance was explained when both scholastic concerns and neurological groups were compared with controls on the Language domain and its component subtests. For the most part, this was true regardless of whether IQ effects were controlled. Thus, there is some evidence for the neuropsychological validity of the NEPSY language do-main and its Comprehension of Instructions, Phonological Processing, and Speeded Naming subtests. Most striking, however, were the large differences found on the Language domain and on the Phonological Processing and Speeded Naming subtests in control versus scholastic concerns group comparisons. Equally outstanding is the fact that these differences persisted after IQ was covaried. For example, 29% of the variance in the Phonological Processing subtest scores was explained by group membership when IQ was not considered and 19% when IQ was considered. Besides supporting these two Language subtests' validity, the findings concur with the extensive literature linking developmental linguistic deficits (including general verbal delays and specific phonological deficits) to classroom failure, especially in reading (Catts, 1993 (Catts, , 1996 Joanisse, Manis, Keating, & Seidenberg, 2000; Snowling, 2000; Wagner, Torgesen, & Rashotte, 1994; Wagner et al., 1997) . As reading problems were common among this study's scholastic concerns group it makes sense that these two subtests would prove difficult. Moreover, Phonological Processing and Speeded Naming yielded the study's only differences between the two clinical groups. Both tasks proved harder for the scholastic concerns than the neurological group. Accordingly, it can be argued that these findings offer indirect support for these subtests' validity in learning disability assessments. This is likely to be especially true regarding reading, although our sample was too small to create subdivisions composed of children with various types of subject matter failure.
Memory and Learning domain composite scores differed between children from the scholastic concerns and control groups only, and these differences were no longer found when IQ was controlled. The Memory and Learning composite and individual subtest scores failed to distinguish neurological from control groups; such differences would have been predicted by the abundant literature linking memory deficits and diverse pediatric conditions (e.g., traumatic brain injury, Woodward & Donders, 1998; Yeates, Blumenstein, Patterson, & Dellis, 1995;  sickle cell disease, Kral, Brown, & Hynd, 2001; epilepsy, Cohen, 1992; Seidenberg et al., 1997; acute lymphoblastic leukemia, Waber & Mullenix, 2000) . What is more, even when Memory and Learning domain scores did differentiate scholastic concern and control group children, these differences may not have derived from explicit memory per se. The Narrative Memory subtest appears to possess extreme lexical demands (and is highly correlated with verbal IQ; Korkman, Kirk, et al., 1998) . Memory for Names may tap phonological processes (i.e., it requires examinees to recall phonologically exact first names of children) and is highly correlated with reading success (Korkman, Kirk, et al., 1998) . Furthermore, it is noteworthy that the only nonverbal subtest within this domain, which involves recall of faces, resulted in no such group differences. Once group IQ differences were accounted for in our study, which presumably includes verbal ability differences, children with scholastic concerns scored no worse on Memory and Learning tasks than counterparts in the control group. It is clear that further investigations with selected pediatric groups are needed to establish the validity of NEPSY Memory and Learning tests.
Regarding the Sensorimotor domain, the findings were more supportive of the NEPSY's validity. Domain scores were significantly different between both clinical groups and controls, even when IQ was covaried. In further support of the domain's validity, group membership explained substantial variance in Sensorimotor domain scores when either clinical group was contrasted with controls (27% and 30% for neurological and scholastic concerns versus controls, respectively). Lower mean scores among children with neurological conditions com-pared to controls were entirely expected. In fact, standard neuropsychological batteries almost universally afford prominent roles to motor tasks (e.g., Halstead Reitan Neuropsychological Battery for Older Children, Reitan & Wolfson, 1992 ; Luria-Nebraska Neuropsychological Battery: Children's Revision, Golden, 1987) . As such, these findings help confirm the neuropsychological validity of some portions of the NEPSY. There is limited literature concerning tests of manual dexterity and school learning difficulties (see Rosselli, Ardila, Bateman, & Guzman, 2001; . When associations between academic skills and sensorimotor deficits have been established, they appear to relate to motor timing control rather than to NEPSY-related variables of motor speed and dexterity (Waber et al.) . Berninger and Richards (2002) noted that handwriting problems, which are common among elementary students, may be rooted in limited fine-motor and hand-eye skills, and deficits in these skills can result indirectly in written expression difficulties. The fact that so much variance in NEPSY Sensorimotor domain scores was explained by membership in either the scholastic concerns versus control group (especially in light of the fact that the former group was relatively heterogeneous), speaks both to the test's potential validity and the prospective importance of this class of skills in understanding children's development.
Findings failed to document the validity of the Visuospatial domain. It is perhaps interesting that the NEPSY Design Copying subtest is analogous to the Bender Gestalt (Bender, 1946) and the Visual-Motor Integration Test (Beery, 1982) , two tools that receive wide use in school settings. Surveys have suggested that only Wechsler IQ scales are more commonly used than the Bender Gestalt in school-based evaluations (Wilson & Reschly, 1996) . Our findings failed to indicate that such copying tasks, at least as presented by the NEPSY, yielded much information about the performance of these three groups of children. There were no differences between either of the two clinical groups on the entire Visuospatial domain, even when group IQ differences were disregarded.
As was discussed above, our findings may have practical implications. For example, one could envision supplementing the Wechsler IQ scales with selected NEPSY components (e.g., Phonological Processing, Speeded Naming, and all Sensorimotor subtests) given the group differences detected in this study. It is noteworthy that the factor analytic study of Stinnett et al. (2002) found Phonological Processing (together with another task involving auditory processing and linguistic output, Memory for Names) to possess psychometric uniqueness not found among most other NEPSY subtests. At the content level, these types of language and motor tasks are missing from the WISC-III and some of them have direct educational implications (see Berninger & Richards, 2002; Flanagan, 2000) . Additionally, NEPSY Sensorimotor tasks rely upon a portable kit only and do not necessitate laboratory equipment, such as is needed for the Finger Tapping Test (Reitan & Wolfson, 1992) or the Grooved Pegboard Test (Matthews & Kløve, 1964) .
As a first round investigation, this study produced findings that are limited in several ways. First, although numerous differences were detected among the three groups, some genuine differences may have been missed because of lack of power. This prospect was most distinct when comparisons were made including IQ as a covariate, for which relatively small group differences existed. For example, when less than 3% of test score variance was explained by group membership, as occurred in several instances, our study had approximately a one in four chance of missing legitimate differences (i.e., risk of Type II error; Cohen, 1988) . Thus, inferences of no population differences among the three groups on any domain or subtest given a non-significant statistic should be made cautiously. Later studies with greater power may detect such differences. Nonetheless, one might question the clinical utility of domains or subtests that are associated with small differences among clinical groups and unimpaired controls, as was found in our study.
Second, group heterogeneity was a limitation that may have disguised underlying differences among finer grained subgroups of children with neurological and scholastic problems. Subsequent studies may be better able to identify legitimate and unique NEPSY differences if they use rigorously defined groups of children with delimited neurological and learning impairments. This is even more likely to be true if clinical group members have significant levels of impairment. For example, studies using groups of children with epilepsy associated with mesial temporal structures compared to healthy controls might speak further to issues of neuropsychological validity. Similarly, investigations using students with severe computational mathematics deficits, for example, compared with unimpaired classmates might address important aspects of the NEPSY's validity as a psychoeducational instrument. Our more general study seems a logical predecessor to such investigations, but it is imperative that research based on circumscribed clinical groups follows.
Third, this study did not establish the severity of children's impairments in either the neurological or scholastic groups. An alternative strategy would be to rate participants' degree of neurological impairment and investigate whether the predicted association with NEPSY scores actually occurs. For example, this instrument's utility could in part be verified by evidence of a strong association between Glasgow Coma Scale (Teasdale & Jennett, 1974 ) and NEPSY scores. Parallel studies could be performed using children with scholastic concerns. Confirmation that NEPSY subtests relate in predicted ways to specific academic variables (e.g., positive correlations between the NEPSY Phonological Processing subtest and an oral reading test among elementary students) would bolster its prospective validity for school-based assessments. Studies like these may provide more definitive, and clinically richer, findings to supplement our early-stage, clinic-based validity investigation.
This basic NEPSY validity study comparing two clinical groups with randomly selected children from a control group implies promise. With the addition of focused follow-up studies, the instrument may prove to be a tool able to tap important neuropsychological functions so that clinicians can better understand children with scholastic and neurological problems.
